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(54) Connector with check function 

(57) An approxinnately cylindrical housing is coupled 
to one pipe, and the other pipe having an annular pro- 
truding portion on an outer periphery at an end portion 
is inserted into the housing to be coupled. Inside the 
housing, are installed a stopper that is held at an initial 
position in close proxinnity to an opening portion of the 
housing and moves to a push-In position away from the 
opening portion of the housing when the other pipe is 



fully introduced inside, and a retainer having a locking 
piece that is inserted through an opening portion, 
formed in a top wall of the housing, in a direction per- 
pendicular to the axial direction of the housing and en- 
gages with the annular protruding portion of the other 
pipe while the end portion of the other pipe is fully in- 
serted. The retainer cannot be inserted unless the stop- 
per moves to the push-in position. 
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Description 

[0001] The present disclosure relates to the subject 
matter contained in Japanese Patent Application No. 
2002-162841 filed on June 4, 2002 and Japanese Pat- 
ent Application No.2003-61799 filed on March 7, 2003, 
which are Incorporated herein by reference in its entire- 
ty. 

BACKGROUND OF THE INVEI^ION 

1. Field of the Invention 

[0002] The present invention relates to a connector 
for use in piping connection for fluid, for example, fuel, 
cooling water, etc., and more particularly to a connector 
with check function of enabling confinnation from the 
outside as to whether piping connection is established 
completely. 

2. Description of the Related Art 

[0003] Recently, a so-called quick connector has 
been used for piping connection of fuel supply in a ve- 
hicle or the like. According to this connector, one pipe 
to be connected is provided with an annular protruding 
portion on the outer periphery at the end portion while 
the other pipe to be connected is coupled to a neariy 
cylindrical housing (connector housing). Thus, when the 
end portion of the pipe is Inserted into the housing, the 
annular protruding portion engages with an engaging 
member called a retainer installed inside the housing, 
thereby allowing the pipe to be coupled with the housing 
through a one-touch operation. Also, another quick con- 
nector that uses a retainer having a gate-type inserting 
piece has been known. According to this connector, af- 
ter the end portion of the pipe is inserted into the hous- 
ing, the inserting piece of the retainer Is inserted so as 
to engage with the annular protruding portion. 
[0004] The quick connectors as described above are 
advantageous in that a piping work can be performed 
readily and swiftly. However. In a state where the end 
portion of the pipe is Inserted into the housing, it is dif- 
ficult to confirm whether the annular protruding portion 
completely fits into the retainer through a mere sight of 
the connector from the outside. Hence, in the event that 
fluid is flown when the connection is incomplete due to 
a mistake in the piping work or the like, there is a pos- 
sibility that the connection Is disconnected and fluid 
starts to leak. 

[0005] Accordingly, JP-A-1 0-1 41 567 proposes an ar- 
rangement using a connector, in which the housing has 
an axially restricted portion and a pair of window por- 
tions penetrating through the housing in a radius direc- 
tion and provided oppositely in a circumferential direc- 
tion, and the retainer, inserted and held inside the hous- 
ing, has a pair of claw portions elastically defonnable in 
the radius direction and provided at positions corre- 



sponding to the window portions. The claw portions in- 
clude inclined inner surfaces inclined Inwardly in the ra- 
dius direction from the opening end to the inner side in 
the axial direction of the housing, on which the annular 

s protruding portion slides with pressing when the pipe is 
introduced inside, and a hooking portion that hooks on 
the annular protruding portion when coupling is made 
and thereby restricts fall-off of the pipe. Herein, a con- 
firming member, which has an axially restricting portion 

10 stopped at the axially restricted portion through engage- 
ment and thereby restricting relative movement in the 
axial direction, and a C-shaped member expandable in 
diameter through elastic deformation, is provided to the 
outer peripheral surface of the housing of the connector 

IS to be held externally from a direction at right angles to 
the axis. The C-shaped member is stopped at the edges 
of the window portions through engagement, and when 
coupling is completed by fully introducing the pipe in- 
side, the C-shaped member is expanded in diameter by 

20 the claw portions. This allows the conf Inning member to 
be removed, based on which a coupling state can be 
confirmed. 

Patent document 1 : JP-A-1 0-1 41 567 

25 

[0006] The connector provided with the confirming 
member enables confirmation of connection through re- 
moval of the conf inning member from the housing after 
the pipe is introduced and coupled to the housing that 

30 is coupled to the other pipe. However, in a case where 
the pipe is disconnected by releasing the engagement 
with the connector and reconnected, there arises a 
problem that the coupling state can no longer be con- 
firmed because the confirming member has been re- 

55 moved. In this case, the confirming member may be 
stored and attached again to the housing at the time of 
reconnection; however, such a work is so tedious that it 
does not meet the practical need. 

^0 SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the invention to pro- 
vide a connector with check function of enabling confir- 
mation of connection through a mere sight of the con- 

45 nector from the outside after a pipe Is connected, and 
of enabling confirmation of connection as with the first 
time even in a case where the connection is disconnect- 
ed and the pipe is reconnected. 
[0008] In order to achieve the above and other ob- 

50 jects, according to a first aspect of the invention, a con- 
nector with check function for connecting pipes for fluid, 
one of the pipes having an annular protruding portion 
on an outer periphery thereof at an end portion, the con- 
nector includes a housing, a stopper, and a retainer. The 

55 approximately cylindrical housing is coupled to the other 
of the pipes. The one of the pipes is inserted Into the 
housing. The stopper is disposed in an interior of the 
housing. The stopper is held at an initial position of the 
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stopper adjacent to an opening portion of the housing. 
The scopper moves to a push-in position away from the 
opening portion of the housing when the one of the pipes 
Is fully inserted. The retainer Is attached to the housing 
to be insertable and movable between an initial position 
of the retainer and an insert position. The retainer and 
the stopper each has a restricting portion. The restricting 
portions restrict the retainer depending on a position of 
the stopper so that the retainer is allowed to be inserted 
into the housing when the stopper is at the push-in po- 
sition, and the retainer is not allowed to be inserted into 
the housing when the stopper is at a position other than 
the push-in position. The retainer is configured to en- 
gage with the housing at the insert position. 
[0009] In the first aspect, the stopper is held at the 
initial position, and when the tip end portion of the one 
of the pipes is fully inserted into the housing in this state, 
the stopper moves to the push-in position, and the re- 
tainer can be inserted in this state. Given this state, the 
operator can confirm whether connection is established 
in a reliable manner at a glance of the retainer that is 
inserted into the housing. 

[0010] Because the stopper has not moved to the 
push-In position while the end portion of the one of the 
pipes is inserted into the housing halfway, the restricting 
portion provided between the retainer and the stopper 
Inhibits the retainer from being Inserted Into the housing. 
Hence, the operator can confirm that connection Is in- 
complete at a sight of the retainer that is not Inserted 
into the housing. 

[0011] In a case where the one of the pipes Is pulled 
out and reconnected for some reason by pulling the re- 
tainer upward after connection Is completed by fully In- 
troducing the one of the pipes Into the housing and in- 
serting the retainer, the stopper held by the connector 
only has to be returned to the initial position and the one 
of the pipes is inserted into the housing again. When the 
one of the pipes is fully introduced inside, the stopper 
moves to the push-in position, which allows insertion of 
the retainer. Hence, not only can the one of the pipes 
be reconnected, but also connection can be confinmed 
based on the fact that the retainer is inserted. 
[0012] According to a second aspect, in the first as- 
pect, the retainer has a locking piece inserted into an 
upper opening portion, which is formed in a top wail of 
the housing, in a direction at right angles to an axial di- 
rection of the housing. The locking piece engages with 
the annular protruding portion of the one of the pipes. 
[0013] In the second aspect, because the locking 
piece of the retainer engages with the annular protrud- 
ing portion of the one of the pipes, a pair of pipes can 
be coupled more firmly. 

[0014] According to a third aspect of the invention, in 
the first or second aspect, the stopper includes an en- 
gaging piece, which elastically engages with the annular 
protruding portion of the one of the pipes. When the one 
of the pipes is inserted, the engaging piece abuts 
against and engages with the annular protruding portion 



with elastically opening up. When the one of the pipes 
is pulled out, the engaging piece engages with the an- 
nular protruding portion to return the stopperto the initial 
position of the stopper. 

9 [0015] In the third aspect, by providing the engaging 
piece to the stopper, it is possible to automatically return 
the stopper to the initial position when the connected 
pipe Is pulled out and removed, because the engaging 
piece elastically engages with the annular protruding 

10 portion of the one of the pipes. Hence, not only can the 
one of the pipes be introduced again and reconnected, 
but also connection can be confimned without the need 
of a work to return the stopper to the Initial position at 
the time of reconnectlon. 

IS [0016] According to a fourth aspect of the invention, 
In the third aspect, the locking piece of the retainer Is 
open at a tip end in an inserting direction. The locking 
piece includes a notch having an approximately semi- 
circular shape, the notch capable of receiving the one 

20 of the pipes. The engaging piece of the stopper is posi- 
tioned at an opening portion of the tip end of the locking 
piece. 

[001 7] In the fourth aspect, when the retainer is insert- 
ed into the housing, the semi-circular notch of the lock- 
25 ing piece abuts against the one of the pipes broadly 
along the outer periphery and engages with the annular 
protruding portion in a wide region, which makes it pos- 
sible to enhance a disengagement preventing force. Al- 
so, it is possible to provide the engaging piece used to 
30 return the stopper to the initial position when the one of 
the pipes is pulled out at a position to avoid Interference 
with the locking piece. 

[0018] According to a fifth aspect of the invention, in 
any one of the first to fourth aspects, the stopper has a 
35 pair of protruding pieces oppositely extending In a direc- 
tion perpendicular to an Inserting direction of the retain- 
er. The protruding pieces protrude through side opening 
portions fomned on sidewalls of the housing. The retain- 
er is assembled to the housing so that sidewalls of the 
40 retainer cover the sidewalls of the housing. The side- 
walls of the retainer includes insertion restricting por- 
tions, which engage with protruding portions of the pro- 
truding pieces when the stopper is located at the initial 
position of the stopper. 
45 [0019] In the fifth aspect, because the insertion re- 
stricting portions on the respective sidewalls of the re- 
tainer engage with the protruding pieces of the stopper 
when the stopper is at the initial position, even when the 
operator tries to push in the retainer in this state, it never 
50 happens that the retainer is Inclined to release the en- 
gagement. It is thus possible to restrict the insertion of 
the retainer in a reliable manner. 
[0020] According to a sixth aspect of the invention, in 
any one of the first to fifth aspects, the retainer Includes 
55 a pillar-shaped protrusion on an inner periphery of a top 
wail thereof, the pillar-shaped protrusion extending in 
parallel to the locking piece through a second upper 
opening portion of the housing and disposed at a posi- 
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tion shifted toward the opening portion of the housing 
with respect to the locking piece. A lower end of the pil- 
lar-shaped protrusion abuts against the outer periphery 
of the one of the pipes when the one of the pipes is fully 
Inserted and the locking piece of the retainer is fully in- 
serted. The lower end of the pillar-shaped protrusion 
abuts against the annular protruding portion of one of 
the pipes, when the one of the pipes Is inserted halfway 
and not fuliy inserted. 

[0021 1 In the sixth aspect, In the event that the stopper 
has moved to the push-in position before the one of the 
pipes Is introduced and connected, even when the op- 
erator tries to insert the retainer, the pillar-shaped pro- 
trusion abuts against the annular protruding portion of 
the one of the pipes and the retainer cannot be fully In- 
serted into the housing unless the one of the pipes Is 
fully introduced inside, based on which the operator can 
confinn that connection is not completed. 
[0022] According to a seventh aspect of the Invention, 
In the sixth aspect, a clearance between the pillar- 
shaped protrusion and the locking piece is less than a 
thickness of the annular protruding portion of the one of 
the pipes. 

[0023] In the seventh aspect, even in a case where 
the operator tries to insert the retainer while the annular 
protruding portion of the one of the pipes is positioned 
between the pillar-shaped protrusion and the locking 
piece, because the clearance between the pillar-shaped 
protrusion and the locking piece is less than the thick- 
ness of the annular protruding portion, the pillar-shaped 
protrusion abuts against the annular protruding portion 
and thereby inhibits the retainer from being inserted. By 
placing the pillar-shaped protrusion away from the lock- 
ing piece, deterioration in strength of the housing can 
be prevented by making the area of the opening portion 
of the housing as small as possible. 
[0024] According to an eighth aspect of the invention, 
in any one of the first to seventh aspects, the retainer 
includes a through-hole in a top wall thereof. Aprotrud- 
ingpiece is formed on one of the housing and the stop- 
per, and protrudes through the through-hole when the 
retainer Is moved to the insert position. 
[0025] In the eighth aspect, when connection is com- 
pleted by fully introducing the one of the pipes inside 
and inserting the retainer, the protruding piece protrudes 
through the through-hole and can be visually observed 
from the outside, or the protruding state can be con- 
firmed through the touch by hand, which makes it easier 
to confirm the completion of connection. 
[0026] According to a ninth aspect of the invention, in 
any one of the first to eighth aspects, the housing In- 
cludes a notch in a top wall thereof at an edge on a side 
of the opening portion through which the one of the pipes 
is inserted. The retainer includes, on an inner periphery 
of a top wall thereof, a protruding portion, which is in- 
serted into the notch portion and extends inside the 
housing, and abuts against the annular, protruding por- 
tion of the one of the pipes to restrict insertion of the 



retainer when the one of the pipes is not fully Inserted. 
[0027] In the ninth aspect, because the length In the 
axial direction of the protruding portion provided to the 
inner periphery of the top wall of the retainer can be se- 
5 cured from the opening portion of the housing. It can be 
arranged in such a manner that the protruding portion 
of the retainer starts to interfere with the annular pro- 
truding portion of the one of the pipes immediately after 
It is introduced inside through the opening portion of the 
10 housing. This makes It possible to restrict insertion of 
the retainer in a reliable manner while the one of the 
pipes is not fully introduced inside. 
[0028] According to a tenth aspect of the invention, in 
the second aspect, the locking piece of the retainer in- 
IS eludes a stopping portion, which engages with an inner 
edge portion of the upper opening portion after the lock- 
ing piece is inserted into the upper opening portion 
formed in the top wall of the housing, to prevent the lock- 
ing piece from disengaging therefrom. 
[0029] In the tenth aspect, the disengagement pre- 
venting structure of the retainer can be made simpler, 
and the disengagement preventing function can be fur- 
ther ensured. 

[0030] According to an eleventh aspect of the inven- 
tion, in any one of the first to tenth aspects, the connec- 
tor with check function further includes a cap inserted 
into the housing while the retainer is located at the initial 
position, to restrict movement of the retainer to the insert 
position. 

[0031] In the eleventh aspect, by introducing the cap 
into the housing, it is possible to prevent the retainer 
from moving to the Insert position during delivery or the 
like, and the connector can be used Immediately for pip- 
ing connection by merely removing the cap on site. Also, 
by inserting the cap into the opening portion of the hous- 
ing, entrance of dust or the like into the housing can be 
prevented. 

[0032] According to a twelfth aspect of the invention, 
in any one of the first to eleventh aspects, a covering 
wall is formed In approximately parallel to sidewalls of 
the housing. Clearance large enough for sidewalls of the 
retainer to be inserted is formed between the side walls 
of the housing and the cover wall. When the retainer is 
moved to the insert position, the sidewalls of the retainer 
are covered with the covering wall. 
[0033] In the twelfth aspect, the respective sidewalls 
of the retainer are covered with the covering walls of the 
housing in a state where connection Is completed by ful- 
ly introducing the one of the pipes into the housing and 
by moving the retainer to the insert position. Hence, 
should a third party try to pull the retainer upward mis- 
chievously, he cannot hold the respective sidewalls of 
the retainer, and as a consequence, such a mischievous 
conduct can be prevented. 

[0034] According to a thirteenth aspect of the inven- 
tion, in any one of the first to eleventh aspects, the con- 
nector with check function further includes a covering 
member, which is assembled to the housing with the re- 



25 



30 



35 



40 



45 



50 



4 



5DOCID: <EP 1369834A1 J_> 



EP 1 369 634 A1 



tainer having moved to the insert position, to cover side- 
walls of the retainer. 

[0035] In the thirteenth aspect, the respective side- 
walls of the retainer are covered with the covering mem- 
ber by assembling the covering member to the housing 
in a state where the connection Is completed by fully in- 
troducing the one of the pipes into the housing and by 
moving the retainer to the insert position. Hence, should 
a third party try to pull the retainer upward mischievous- 
ly, he cannot hold the respective sidewalls of the retain- 
er, and as a consequence, such a mischievous conduct 
can be prevented. 

[0036] According to a fourteenth aspect of the inven- 
tion, in any one of the first to thirteenth aspects, the 
housing includes a flange portion against which an edge 
of the retainer in a direction moving away from the open- 
ing portion of the housing abuts. The flange portion in- 
cludes a notch portion on a top wall of the housing. A 
tool is insertable into a space between the housing and 
the retainer through the notch portion with the retainer 
having moved to the insert position. 
[0037] In the fourteenth aspect, the retainer and the 
housing can be assembled without any rattle through 
the use of the flange portion with the retainer having 
movedto the insert position. Also, in a case where piping 
connection needs to be released, the retainer can be 
pulled upward readily by inserting a tool through the 
notch portion fomied in the flange portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] 

Fig. 1 Is a perspective view showing a first embod- 
iment of a connector with check function of the in- 
vention. 

Fig. 2 is an exploded perspective view of the con- 
nector, with checl< function. 

Fig. 3(a) is a partially cutaway front cross section 
and Fig. 3(b) is a partially cutaway plan cross sec- 
tion, showing the connector with check function. 
Fig. 4(a) is a plan view, Fig. 4(b) is a front view, and 
Fig. 4(c) is a rear view, showing a housing of the 
connector with check function. 
Fig. 5(a) is a perspective view, Fig. 5(b) is an end 
view. Fig. 5(c) is across section taken along the line 
A-A of Fig. 4(b), and Fig. 5(d) is a partial front cross 
section, showing the housing of the connector with 
check function. 

Fig. 6(a) is a plan view, Fig. 6(b) is a front view, Fig. 
6(c) is a bottom view. Fig. 6(d) Is a rear view, Fig. 6 
(e) is a cross section taken along the line E-E of Fig. 
6(b), Fig. 6(f) is a cross section taken along the line 
F-F of Fig. 6(b), and Fig. 6(g) is a perspective view, 
showing a stopper of the con nector with check func- 
tion. 

Fig. 7(a) is a plan view, Fig. 7(b) is a front view, Fig. 
7(c) is a bottom view, and Fig. 7(d) is a ieft side view. 



showing a retainer of the connector with check func- 
tion. 

Fig. 8(a) is a perspective view, Fig. 8(b) is a cross 
section taken along the line B-B of Fig. 7(b), Fig. 8 

s (c) Is a cross section taken along the line C-C of Fig . 
7(b) , and Fig. 8(d) is a cross section taken along 
the line D-D of Fig. 7(b), showing the retainer of the 
connector with check function. 
Fig. 9(a) is a front cross section and Fig. 9(b) is a 

10 cross section taken along the line X-X of Fig. 9(a), 
showing a state where one pipe is slightly inserted 
into the housing when connecting pipes through the 
use of the connector with check function. 
Fig. 10(a) is a front cross section and Fig. 10(b) is. 

IS a cross section taken along the line X-X' of Fig. 10 
(a) , showing a state where one pipe is further in- 
serted into the housing when connecting pipes 
through the use of the connector with check func- 
tion. 

20 Fig. 11 (a) is a front cross section and Fig. 11 (b) is 
a cross section taken along the line Y-Y of Fig. 11 
(a), showing a state where one pipe is fully inserted 
into the housing when connecting pipes through the 
use of the connector with check function. 

25 Fig. 12(a) is a front cross section and Fig. 12(b) is 
a cross section taken along the line Y' -Y' of Fig. 1 2 
(a), showing a state where coupling is completed 
by inserting the retainer when connecting pipes 
through the use of the connector with check func- 

30 tion. 

Fig. 13 is a perspective view showing a state of the 
retainer of the connector with check function when 
viewed from the Inside. 

Fig. 14 is a partially cutaway perspective view 
35 showing a state where one pipe is inserted into the 

housing when connecting pipes through the use of 

the connector with check function. 

Fig. 15 is a partially cutaway perspective view 

showing a state where coupling is completed by in- 
40 sorting the retainer when connecting pipes through 

the use of the connector with check function. 

Fig. 1 6 is an exploded perspective view showing a 

second embodiment of the connector with check 

function of the invention. 
45 Fig. 1 7(a) is a bottom view, Fig. 1 7(b) is a plan view, 

Fig. 17(c) is a side view, and Fig. 17(d) is a front 

view, showing a housing of the connector with 

check function. 

Fig. 1 8(a) is a cross section taken along the line A-A 
50 of Fig. 1 7, Fig. 1 8(b) is a cross section taken along 
the line B-B of Fig. 17, and Fig. 1 8(c) is a cross sec- 
tion taken along the line C-C of Fig. 1 7, showing the 
housing of the connector with check function. 
Fig. 19(a) is a plan view, Fig. 19(b) is a front view, 
55 Fig. 1 9(c) is a bottom view, Fig. 1 9(d) is a rear view. 
Fig. 1 9(e) is a cross section taken alongthe line H-H 
of Fig. 19(b), and Fig. 19(f) is a cross section taken 
along the line l-l of Fig. 19(b), showing a stopper of 
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the connector with check function. 
Fig. 20(a) is a front view, Fig. 20(b) is a rear view, 
Fig. 20(c) is a bottom view, Fig. 20(d) is a side view, 
and Fig. 20(e) is a cross section taken along the line 
D-D of Fig. 20(b), showing a retainer of the connec- 5 
tor with check function. 

Fig. 21 (a) is a cross section taken along the line G-G 
of Fig. 20, Fig. 21 (b) is a cross section taken along 
the line E-E of Fig. 20, and Fig. 21 (c) is a cross sec- 
tion taken along the line F-F of Fig. 20, showing the io 
retainer of the connector with check function. 
Fig. 22 is a perspective view showing a state where 
one pipe is slightly inserted into the housing when 
connecting pipes through the use of the connector 
with check function. is 
Fig. 23(a) is a cross section taken along the line K-K 
of Fig. 22 and Fig. 23(b) is a cross section taken 
along the line J-J of Fig. 22, showing a state where 
one pipe is slightly inserted into the housing when 
connecting pipes through the use of the connector 20 
with check function. 

Fig. 24 is a perspective view showing a state where 
one pipe is inserted into the housing and the retain- 
er Is Inserted when connecting pipes through the 
use of the connector with check function. 25 
Fig. 25(a) is a cross section taken along the line 
M-M of Fig. 24 and Fig. 25(b) is a cross section tak- 
en along the line L-L of Fig. 24, showing a state 
where one pipe is Inserted into the housing and the 
retainer Is inserted when connecting pipes through 30 
the use of the connector with check function. 
Fig. 26(a) Is a front view, Fig. 26(b) is a side view, 
and Fig. 26(c) Is a perspective view, showing a cap 
used in a third embodiment of the connector with 
check function of the invention. 35 
Fig. 27(a) is a perspective view and Fig. 27(b) is a 
cross section taken along the line N-N of Fig. 27(a), 
showing a state where the cap Is used in the con- 
nector with check function. 

Fig. 28 is an exploded perspective view showing a 40 
fourth embodiment of the connector with check 
function of the invention. 

Fig. 29(a) is a bottom view, Fig. 29(b) is a plan view, 
Fig. 29(c) is a side view, and Fig. 29(d) is a front 
view, showing a housing of the connector with 
check function. 

Fig. 30(a) is a cross section taken along the line O-O 
of Fig. 29, Fig. 30(b) Is a cross section taken along 
the line P-P of Fig. 29, Fig. 30(c) is a cross section 
taken along the line Q-Q of Fig. 29, and Fig. 30(d) so 
Is a cross section taken along the line P'-P' of Fig. 
29, showing the housing of the connector with 
check function. 

Fig. 31(a) is a front view. Fig. 31(b) Is a rear view. 
Fig. 31 (c) is a bottom view. Fig. 31 (d) is a side view, ss 
and Fig. 31 (e) is a cross section taken along the line 
U-U of Fig. 31 (b), showing a retainer of the connec- 
tor with check function. 



Fig. 32(a) is a cross section taken along the line T-T 
of Fig. 31 . Fig. 32(b) is a cross section taken along 
the line S-S of Fig. 31 , and Fig. 32(c) is a cross sec- 
tion taken along the line R-R of Fig. 31 , showing the 
retainer of the connector with check function. 
Fig. 33(a) is a plan view, Fig. 33(b) Is a front view, 
Fig. 33(c) is a bottom view, Fig, 33(d) is a rear view, 
Fig. 33(e) is a cross section taken along the line V-V 
of Fig. 33(b), and Fig. 33(f) is a cross section taken 
along the line W-W of Fig. 33(b), showing a stopper 
of the connector with check function. 
Fig. 34(a) is a view showing a state before the stop- 
per Is Inserted into the housing. Fig. 34(b) Is a view 
showing a state where the stopper is introduced 
halfway through the housing, and Fig. 34(c) is a 
view showing a state where the stopper is fully in- 
serted into the housing and the retainer Is attached, 
used to explain a procedure of Introducing the stop- 
per Into the housing of the connector with check 
function. 

Fig. 35 is a perspective view showing a state where 
one pipe is slightly inserted into the housing when 
connecting pipes through the use of the connector 
with check function. 

Fig. 36(a) is a longitudinal cross section and Fig. 36 
(b) is a cross section taken along the line Z-Z of Fig. 
36(a), showing a state where one pipe Is slightly in- 
serted into the housing when connecting pipes 
through the use of the connector with check func- 
tion. 

Fig. 37 is a perspective view showing a state where 
one pipe is inserted into the housing and the retain- 
er Is Inserted when connecting pipes through the 
use of the connector with check function. 
Fig. 38(a) is a longitudinal cross section and Fig. 38 
(b) is a cross section taken along the line Z'-Z' of 
Fig. 38(a), showing a state where one pipe Is insert- 
ed Into the housing and the retainer Is inserted when 
connecting pipes through the use of the connector 
with check function. 

Fig. 39 is a perspective view showing a fifth embod- 
iment of the connector with check function of the 
invention. 

Fig. 40(a) is a longitudinal cross section showing a 
state where a retainer is inserted and Fig. 40(b) is 
a longitudinal cross section showing a state where 
the retainer is pushed upward with a tool, showing 
the connector with check function. 
Fig. 41 Is a perspective view showing a sixth em- 
bodiment of the connector with check function of the 
Invention with a covering member being removed. 
Fig. 42 is a perspective view showing a state of the 
connector with check function with the covering 
member being attached. 

Fig. 43(a) is a plan view, Fig. 43(b) is a front view, 
Fig. 43(c) Is a bottom view, Fig. 43(d) is a side view, 
and Fig. 43(e) is a rear view, showing the covering 
member of the connector with check function. 
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Fig. 44(a) is a perspective view showing a state 
where a retainer is Inserted halfway, and Fig. 44(b) 
is a perspective view showing a state where the re- 
tainer is fully inserted, showing a seventh embodi- 
ment of the connector with check function of the in- 
vention. 

Fig. 45 Is a perspective view showing a housing of 
the connector with checlc function. 
Fig. 46(a) is a bottom view, Fig. 46(b) is a plan view, 
Fig. 46(c) is a side view. Fig. 46(d) Is a front view, 
and Fig. 46(e) is a cross section taken along the line 
W'-W of Fig. 46(b), showing the housing of the con- 
nector with check function. 

DETAILED DESCRIPTION OF THE PREFERRED 
EIVIBODIMENTS 

[0039] A first embodiment of the invention will now be 
explained with reference to Figs. 1 through 15. 
[0040] As shown in Figs. 1,2,3. and 9, a connector 
with check function is usedto connect apair of pipes. 
Onepipe 400 Includes an annular protruding portion 401 
on the outer periphery at the end portion thereof. The 
other pipe (not shown) to be connected, for example, a 
hose or a tube, is connected to a housing 100. Further, 
the connector with check function includes the housing 
100, a stopper 200 disposed In the housing 100 in ad- 
vance, and a retainer 300 assembled to the housing 
100 . The end portion of the pipe 400 to be connected 
is inserted into the housing 100, and then the retainer 
300 is inserted into the housing 100. Accordingly, the 
retainer 300 engages with the annular protruding portion 
401 so as not to disengage therefrom and the connec- 
tion Is completed. 

[0041] A structure of the housing 1 00 will now be ex- 
plained with reference to Figs. 4 and 5 together. The 
housing 1 00 includes, at one end, a nipple 1 01 to which 
the other pipe (not shown) to be connected, for example, 
a hose or a tube, is fitted from the outside and connect- 
ed. The other end of the housing 1 00 forms an opening 
portion 102 through which the end portion of the pipe 
400 to be connected is Inserted thereinto. 
[0042] The outside diameters of the housing 1 00 are 
enlarged in three steps at a first diameter-enlarging por- 
tion 103, a second diameter-enlarging portion 104, and 
a third diameter-enlarging portion 105 as approaching 
from the nipple 101 to the opening portion 102. The in- 
side diameter of the housing 100 Is also enlarged step 
by step in accordance with the outside diameters. As 
shown In Fig. 9, the Inside diameter of the first diameter- 
enlarging portion 103 Is of a size that conforms to the 
end portion of the pipe 400 so that the pipe 400 can be 
Inserted thereinto. The inside diameter of the second di- 
ameter-enlarging portion 1 04 is of a size that confomrts 
to the tip end portion of the stopper 200 so that the stop- 
per 200 can be Inserted thereinto. Two seal rings 106 
are placed on the Inner periphery of the second diame- 
ter-enlarging portion 104 through an annular spacer 



107. 

[0043] A top wall 1 08, two sidewalls 1 09, and a bottom 
wall 1 1 0 constitute the third diameter-enlarging portion 
105. Referring to Fig. 2, a slot 111 is formed in the inner 
5 periphery of the bottom wall 110 In the axial direction, 
into which an engaging piece 201 of the stopper 200 is 
inserted. Also, stopping holes 116 are formed at slightly 
distant positions on the both sides of the slot 111, into 
which the tip ends of a locking piece 301 of the retainer 
300 are inserted. Although only one stopping hole 116 
Is shown in Fig. 2, one stopping hole 116 is formed on 
each side of the slot 111 . 

[0044] The respective sidewalls 1 09 are provided with 

sidewall openings 112, Into which a pair of protruding 
pieces 202 of the stopper 200 are fitted. The top wall 
108 is provided with a top wall first opening 113 into 
which the locking piece 301 of the retainer 300 is insert- 
ed, a top wall second opening 114 into which a pillar- 
shaped protrusion 302 of the retainer 300 Is Inserted, 
and a top wall third opening 1 1 5 having a slit shape, with 
which an elastic claw 203 of the stopper 200 is engaged. 
[0045] Also, each sidewall 1 09 is provided with, on the 
outside, an upper sliding position holding slot 117 and 
a lower sliding position holding slot 118, with which a 
protrusion 304 (see Fig. 8(b) and Fig. 1 3) formed on the 
inner periphery of both sidewalls 31 2 of the retainer 300 
at the lower end portion thereof. Further, a protruding 
strip 119 (see Figs. 14 and 15 together) is fonned at a 
slightly depart position in a pipe inserting direction with 
respect to the sidewall opening 112, and engages with 
an engaging slot 204 formed at the end portion of each 
protruding piece 202 of the stopper 200. 
[0046] Further, plate-shaped protectors 120 and 121 
are formed at the boundary portion between each side- 
wall 1 09 and the bottom wall 1 1 0 to protrude in the hor- 
izontal direction to prevent the retainer 300 from disen- 
gaging when the retainer300 is directly hit by a stepping 
stone or the like. 

[0047] It should be noted that, of each sidewall 109, 
a wall portion 109a provided with the sidewall opening 
112 is narrowed in the width direction with respect to a 
wall portion 1 09b provided with the upper and lower slid- 
ing position holding slots 117 and 118, so that each is 
of a shape that readily guides the retainer 300 described 
below to slide. Also, two claws 122 that fit inslits 305 
(see Fig. 2) of the retainer 300 described below are pro- 
vided respectively on the right and left of the end surface 
of the opening portion 102 of the housing 100. 
[0048] The stopper 200 inserted into and disposed in 
the housing 100 in advance will now be explained with 
reference to, in particular, Figs. 2, 6, and 9. The stopper 
200 Includes an annular portion 205 that confonns to 
the inner periphery of the first diameter-enlarging por- 
tion 103 of the housing 100. The annular portion 205 
also serves to preventthe seal rings 106 from disengag- 
ing. 

[0049] The engaging piece 201 that elastically engag- 
es with the annular protruding portion 401 of the pipe 
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400 and the pair of protruding pieces 202 protruding 
through the sidewall openings 112 In the respective 
sidewalls 1 09 of the housing 1 00 extend from the annu- 
lar portion 205 toward the opening portion 102 of the 
housing 100. 

[0050] Further, a tongue piece 206 extends also from 
the annular portion 205 toward the opening portion 102 
of the housing 100. The tongue piece 206 is fomned at 
an opposite position to the engaging piece 201. The 
elastic claw 203 Is defined by providing a U-shaped slit 
in the rim of the tongue piece 206. The elastic claw 203 
engages with the inner periphery of the top wall third 
opening 115 of the housing 100 when the stopper 200 
has moved to a push-In position. 
[0051] The engaging piece 201 is extended from the 
annular portion 205 in the axial direction, then bent in 
the outer diameter direction, and extended again in the 
axial direction. An engaging claw 207 is fomned at the 
tip end of the engaging piece 201 . A portion before the 
engaging claw 207 forms a concave portion 208 provid- 
ed between the engaging claw 207 and the bending por- 
tion. Thus, it is an-anged in such a manner that when the 
pipe 400 Is Inserted through the opening portion 102 of 
the housing 100. the annular protruding portion 401 
abuts against the engaging claw 207 to press and ex- 
pand the engaging piece 201 . When the annular pro- 
truding portion 401 surmounts the engaging claw 207, 
the annular protruding portion 401 engages with the 
concave portion 208. 

[0052] The pair of protruding pieces 202 extended 
from the annular portions 205 extend in the axial direc- 
tion by a certain distance and then extend diagonally 
toward the respective sidewalls 1 09 of the housing 1 00. 
The top ends of the protruding pieces 202 are folded 
backward to fomn plate-shaped portions 210 that re- 
spectively fit Into the sidewall openings 1 1 2 of the hous- 
ing 1 00. Also, each of the protruding pieces 202 includes 
a guide plate 211 , which abuts against the Inner periph- 
ery of the corresponding sidewall opening 112, on the 
side closer to the base portion than the plate-shaped 
portion 21 0, so that the guide plate 21 1 guides the plate- 
shaped portion 210 to slide in the axial direction while 
being fit into the sidewall opening 112. 
[0053] A protrusion 21 Oa protruding in the outer diam- 
eter direction Is provided to the plate-shaped portion 21 0 
at the end portion closer to the opening portion 1 02. The 
protrusion 210a engages with the retainer 300 de- 
scribed be low at the initial position, and the structure 
thereof will be described below. Also, the engaging slot 
204 that engages with the protruding strip 119 fomned 
on each sidewall 1 09 of the housing 1 00 Is provided to 
the plate-shaped portion 210 on the Inner side of the 
end portion In a direction away from the opening portion 
102. 

[0054] The stopper 200 is attached inside the housing 
100 in advance with the annular portion 205 being In- 
serted into the inner periphery of the first diameter-en- 
larging portion 103 of the housing 100, the engaging 



piece 201 being Inserted into the slot 111 in the bottom 
wall 110 of the housing 100, and the plate-shaped por- 
tions 21 0 of the protruding pieces 202 being fitted to the 
sidewall openings 112 of the housing 100 from Inside. 
5 [0055] The retainerSOO will now be explained with ref- 
erence to, in particular. Figs. 1, 2, 7, 8, 9, and 13. The 
retainer 300 Includes a top wall 31 0, both sidewalls 312, 
and a front wall 313. 

[0056] The top wall 310 is of a curved shape with a 

10 canned surface that conforms to the top wall 1 08 of the 
housing 100. The locking piece 301 to be inserted into 
the top wall first opening 113 of the housing 100 Is ex- 
tended from the center of the inner periphery thereof. 
As shown in Fig. 8(c), the locking piece 301 Is extended 

IS In the shape of a plate to be slightly spaced apart from 
two wall portions 312a, and includes a notch portion 
301a cut out in a semi-circular shape at the lower edge 
portion. The notch portion 301a Is formed to have an 
inner diameter that confomis to the outer periphery of 

20 the pipe 400, and to shape an arc slightly longer than a 
semi-circle, and more preferably, the notch portion 301 a 
is formed in such a manner that the inner periphery 
length runs an angle of 100 to 120 degrees about the 
center. This configuration allows the locking piece 301 

25 to fit to the pipe 400 with a clicking response and to en- 
gage with the annular protruding portion 401 in a range 
as wide as possible. 

[0057] Also, each of two side-end portions 301 b of the 
locking piece 301 in the protruding direction fomns a fine 

30 diameter portion opened outward, and the tip end there- 
of further fonns aprotruding shape. By fomning the re- 
spective side-end portions 301b as the fine diameter 
portions opened outward, the pipe 400 can be readily 
introduced. Also, the tip ends of the respective side-end 

35 portions 301 b are inserted respectively into the stopping 
holes 1 1 6 in the bottom wall 1 1 0 of the housing 1 00 when 
the locking piece 301 is inserted, and the respective 
side-end portions 301b thereby support the locking 
piece 301 at both the top and the bottom, which enhanc- 

"^0 esan engagement force with respect to the annular pro- 
truding portion 401 of the pipe 400. 
[0058] Also, the pillar-shaped protrusion 302 is dis- 
posed on the inner wall of the top wall 31 0 of the retainer 

300 on the opening portion 1 02 side of the housing 1 00 
^5 with respect to the locking piece 301 . Distance between 

the pillar-shaped protrusion 302 and the locking piece 

301 Is smaller than the thickness of the annular protrud- 
ing portion 401 . The pillar-shaped protrusion 302 is in- 
serted Into the housing 1 00 through the top wall second 

50 opening 1 1 4 of the housing 1 00, and the protruding end 
portion thereof is arranged so as to abut against the out- 
er periphery of the pipe 400 while the retainer 300 is fully 
Inserted. 

[0059] Each sidewall 31 2 of the retainer 300 includes 
55 a recessed wall portion 31 2a that abuts against the wall 
portion 109a of the corresponding sidewall 109 of the 
housing 100, and a protruding wall portion 312b that 
abuts against the wall portion 1 09b of the corresponding 
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sidewall 1 09 of the housing 1 00. 
[0060] Each wall portion 3 1 2a is provided with an anti- 
sllpping protrusion 315 to be used as a hook when the 
retainer 300 is held between fingers. A step portion 31 6 
(see Fig. 13), which engages with the protrusion 21 Oa 
(see Figs. 2 and 6) of the corresponding plate-shaped 
portion 210 of the stopper 200, is formed at the inner 
lower edge portion of the wall portion 312a. In other 
words, when the stopper 200 is at the initial position, the 
step portions 316 of the retainer 300 engage with the 
protrusions 210a of the stopper 200, so that the retainer 
300 cannot be pushed in (see Figs. 9 and 10). The pro- 
trusions 21 Oa of the stopper 200 and the step portions 
316 of the retainer 300 together form an insertion re- 
stricting portion of the invention. 

[0061 1 I n addition, a stopping slot 31 6a (see Fig. 7(b) 
and Fig. 13) is formed in each step portion 316 on the 
wall portion 312a side. Hence» it Is arranged in such a 
manner that when the stopper 200 is positioned at the 
initial position, the protrusions 210a of the stopper 200 
engage with the stopping slots 316a and thereby hold 
the stopper 200 at the initial position. 
[0062] Further, each wall portion 312b is provided 
with, in the inner lower edge portion, the protrusion 304 
that engages with the upper and lower sliding position 
holding slots 1 1 7 and 1 1 8 fomned In the wall portion 1 09b 
of the corresponding sidewall 1 09 of the housing 100 in 
a detachable manner (see Fig. 8(b)). According to this 
arrangement, the protrusions 304 engage with the up- 
per sliding position holding slots 117 when the retainer 
300 Is pulled upward. On the other hand, the protrusions 
304 engage with the lower sliding position holding slots 
118 when the retainer 300 Is Inserted. 
[0063] The front wall 313 of the retainer 300 is formed 
of a wall extended from the top wall 310 in a thin-plate 
shape, so that the front wall 313 can cover the end sur- 
face of the opening portion 1 02 of the housing 1 00. The 
front wail 31 3 is divided into a a central plate portion 321 
and two side plate portions 322 by a pair of slits 320 on 
the right and left. 

[0064] Each side plate portion 322 is provided with a 
slit 305 into which fits the corresponding claw 122 
formed on the end surface of the opening portion 1 02 of 
the housing 100. The claw 122 fits into the slit 305 slid- 
ably in a vertical direction by a certain distance, and 
thereby guides the retainer 300 to slide. 
[0065] An arc-shaped notch 323 that abuts against 
the outer periphery of the pipe 400 is formed at the lower 
edge portion of the central plate portion 321 . Further, a 
pair of pillar-shaped protrusions 324 extending toward 
the Intenor of the housing 1 00 is provided respectively 
to the tip end portions of the central plate portion 321 on 
the both sides (see Figs. 8(a) and 8(b) and Fig. 13). The 
Inner sides of the protrusions 324 and the lower end of 
the pillar-shaped protrusion 302 are disposed to sur- 
round the outer periphery of the pipe 400. The retainer 
300 cannot be fully inserted when the pipe 400 is not 
fully inserted and the annular protruding portion 401 is 



present below the protrusions 324 and the pillar-shaped 
protrusion 302. 

[0066] 'Herein, the locking piece 301 is inserted Into 
the top wall first opening 113 of the housing 100, and 

5 the pillar-shaped protrusion 302 Is Inserted Into the top 
wall second opening 114. Then, the wall portions 312a 
of the sidewalls 312 are placed along the wall portions 
109a of the sidewalls 109 of the housing 100, and the 
wall portions 312b of the sidewalls 312 are placed along 

10 the wall portions 1 09b of the sidewalls 1 09 of the hous- 
ing 1 00. Further, the central plate portion 321 of the front 
wall 313 is lifted up etasticaliy, so that the protrusions 
324 are Inserted into the opening portions 102 of the 
housing 100, and subsequently the front wall 313 is 

15 placed in front of the opening portion 1 02 of the housing 
1 00. The retainer 300 is thus assembled to the housing 
100. 

[0067] A pair of openings 326 In the top wall 310 and 
an opening 325 in the central plate portion 321 are holes 
20 for use in die-cutting during molding. 

[0068] An operation of the connector with check func- 
tion will now be explained. 

[0069] The nipple 101 of the housing 100 is coupled 
to the other pipe to be connected, such as not-shown 

25 hose and tube. Then, the end portion of the pipe 400 to 
be connected is inserted through the opening portion 
1 02 of the housing 1 00. The pipe 400 may be connected 
to another not-shown hose or. tube. 
[0070] Initially, in a state before the pipe 400 is cou- 

30 pled to the housing 100, the retainer 300 is pulled up- 
ward with respect to the housing 100, so that the pro- 
trusions 304 of the retainer 300 engage with the upper 
sliding position holding slots 117 of the housing 100. 
[0071] In this state, as shown In Fig. 9, the stopper 

35 200 is positioned at the initial position, and the protru- 
sions 21 Oa of the protruding pieces 202 of the stopper 
200 engage with the stopping slots 31 6a in the step por- 
tions 31 6 of the retainer 300, and thereby hold the stop- 
per 200 at the initial position. Also, because the step 

40 portions 31 6 of the retainer 300 engage with the vicini- 
ties of the protrusions 21 Oa of the protruding pieces 202 
of the stopper 200, the retainer 300 cannot be inserted. 
Also, because the step portions 316 of the respective 
sidewalls 312 of the retainer 300 engage with the pro- 

^5 truding pieces 202 of the stopper 200, the retainer 300 
will not incline, which makes it possible to prevent the 
retainer 300 from being inserted in a reliable manner. 
[0072] The tip end portion of the pipe 400 is inserted 
through the opening portion 102 of the housing 100, 

50 then penetrates through the annular portion 205 of the 
stopper 200, penetrates through the seal rings 106 and 
the spacer 1 07 placed on the inner periphery of the sec- 
ond diameter-enlarging portion 1 04, and is inserted into 
the inner periphery of the first diameter-enlarging por- 

55 tion 103. 

[0073] Figs. 10 and 14 show a state while the pipe 
400 is inserted halfway. When the pipe 400 is inserted, 
the annular protruding portion 401 abuts against the 
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claw 207 of the engaging piece 201 of the stopper 200. 
In response, the engaging piece 201 elastlcally opens 
outward, and the annular protmding portion 401 sur- 
mounts the claw 207 and fits in the concave portion 208. 
[0074] The annular protmding portion 401 abuts 
against the innermost wail of the concave portion 208 
in this state, and engages with the stopper 200. For this 
reason, when the pipe 400 is inserted further, the en- 
gagement between the protrusions 210a of the protrud- 
ing pieces 202 of the stopper 200 and the stopping slots 
316a in the step portions 316 of the retainer 300 is re- 
leased, whereupon the stopper 200 is pushed by the an- 
nular protruding portion 401 and starts to move in the 
inserting direction. 

[0075] It should be noted, however, that because the 
step portions 316 of the retainer 300 still engage with 
the vicinities of the protrusions 210a of the protruding 
pieces 202 of the stopper 200 while the pipe 400 Is in- 
serted halfway, the retainer 300 cannot be inserted. 
[0076] In the event that the stopper 200 moves and 
the protrusions 21 Oa of the protrusions 202 disengages 
from the step portions 316 of the retainer 300, at least 
one of the locking piece 301 , the pillar-shaped protru- 
sion 302, and the protrusions 324 of the retainer 300 
abuts against the annular protruding portion 401 of the 
pipe 400 when the operator tries to insert the retainer 
300, which prevents the retainer 300 from being fully in- 
serted. Hence, the operator can confirm that the retainer 
300 is inserted incompletely through visual inspection 
from the outside, based on which he can know that the 
coupling is not completed. 

[0077] Then, as shown in Fig. 11. when the tip end 
portion of the pipe 400 Is fully pushed until the pipe 400 
reaches the Inner end of the first diameter-enlarging por- 
tion 1 03, the stopper 200 moves to the push-in position, 
whereby the engaging slots 204 of the protruding pieces 
202 of the stopper 200 engage with the protruding strips 
119 formed on the respective sidewalls 1 09 of the hous- 
ing 100, and the elastic claw 203 of the tongue piece 
206 of the stopper 200 engages with the inner periphery 
of the top wall third opening 1 1 5 in the housing 1 00. Con- 
sequently, the stopper 200 is held at the push-in posi- 
tion. 

[0078] In this state, the protrusions 210a of the pro- 
truding pieces 202 of the stopper 200 move away com- 
pletely from the step portions 316 of the retainer 300, 
and the engagement between the vicinities of the pro- 
trusions 210a and the step portions 316 is thereby re- 
leased. It is thus possible to depress and insert the re- 
tainer 300 into the housing 100. 
[0079] Figs. 12 and 15 show a state where the retainer 
300 is depressed in the state described above and fully 
inserted Into the housing 100. In this state, the pipe 400 
fits into the notch portion 301 a of the locking piece 301 
of the retainer 300 and the tip ends of the respective 
side-end portions 301b of the locking piece 301 are in- 
serted into the stopping holes 1 1 6 in the bottom wall 1 1 0 
of the housing 100, while the locking piece 301 is sup- 



ported with its top end being coupled to the top wall 31 0 
of the retainer 300 and its bottom end being coupled to 
the bottom wall 110 of the housing 100. 
[0080] As a result, when the operator tries to pull out 

s the pipe 400, the annular protruding portion 401 of the 
pipe 400 engages with the locking piece 301 to prevent 
the pipe 400 from disengaging therefrom. Also, the tip 
end portion of the pipe 400 is sealed hermetically with 
the inner wall of the housing 100 through the seal rings 

10 106. In this manner, the pipe 400 can be coupled to a 
not-shown hose or tube connected to the housing 100 
in a reliable manner. 

[0081] As has been described, because the retainer 
300 cannot be insertedunless the pipe 400 is fully insert- 

is ed into the housing 100. the pipe 400 and the housing 
1 00 remain coupled to each other while the retainer 300 
is inserted, and the retainer 300 is never inserted when 
the coupling is incomplete. Hence, the operator can 
check the completion of coupling by merely observing 

20 whether the retainer 300 is fully inserted through visual 
inspection. 

[0082] In a case where the coupled connector is re- 
moved and re-coupled, the insertion is released by pull- 
ing the retainer 300 upward from the housing 100, and 

25 the pipe 400 is pulled out in this state. Then, the stopper 
200 moves toward the opening portion 1 02 of the hous- 
ing 1 00 together with the pipe 400 through the engaging 
piece 201 that fits in the annular protruding portion 401 
of the pipe 400, and returns to the initial state shown in 

30 Fig. 9. 

[0083] Hence, at the time of re-coupling, the insertion 
of the retainer 300 Is restricted by the stopper 200 in the 
same manner as described above, and the retainer 300 
cannot be Inserted unless the pipe 400 Is fully inserted. 
35 It is thus possible to check defective coupling of the con- 
nector as descried above through visual inspection from 
the outside. 

[0084] In the event that the stopper 200 has moved to 
the push-in position for some reason and the retainer 

40 300 is inserted, the end portion of the pipe 400 has to 
go through the notch 323 of the front wall 313 of the 
retainer 300 for being introduced Inside. However, the 
annularprotrudtP "; portion 401 of the. pipe 400 is hooked 
by the notch 323, and therefore, the pipe 400 cannot be 

45 inserted and the annular protruding portion 401 remains 
on the outside, based on which the operator can know 
that the coupling is incomplete. 
[0085] The above embodiment is arranged in such a 
manner that the annular protruding portion 401 of the 

50 pipe 400 engages with the locking piece 301 of the re- 
tainer 300 to prevent the pipe 400 from disengaging 
therefrom. However, it is possible to furnish the stopper 
200 with a disengagement preventing function, so that 
the retainer 300 is provided only to confimri the comple- 

55 tion of coupling by being inserted only when the pipe 
400 is fully inserted. As to a structure of furnishing the 
stopper 200 itself with the disengagement preventing 
function, a locking structure used In a known quick con- 
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nector may be adopted, and for example, the structure 
disclosed In JP-A-2002-213671 can be employed. 
[0086] A second embodiment of the Invention will now 
be explained with reference to Figs. 1 6 through 25. Sub- 
stantially the same portions are labeled with the same 
reference numerals with respect to the first embodi- 
ment, and an explanation thereof is omitted. 
[0087] In this embodiment, as shown in Figs. 16 
through 18, a notch 130 is fomned In the top wall 108 of 
the housing 1 00 at the edge on the opening portion 1 02 
side through which the pipe 400 is Inserted. 
[0088] Correspondingly, as shown in Figs . 20 and 21 , 
a protruding portion 330 to be inserted into the notch 
1 30 and extending into the housing 1 00 is formed on the 
inner periphery of the top wall 310 of the retainer 300. 
As shown in Fig. 21(b), the protruding portion 330 has 
two side portions 330a and a central portion 330b. The 
respective side portions 330a are extended downward 
to conform to the outer periphery of the pipe 400. Also, 
In a case where the annular protruding portion 401 of 
the pipe 400 is positioned below the protrusion 330, the 
lower ends of the respective side portions 330a interfere 
with the annular protmding portion 401 , and the protrud- 
ing portion 330 thereby functions to restrict movement 
of the retainer 300 to the insert position. 
[0089] The locking piece 301 is fomned adjacently to 
the protruding portion 330 in a direction away from the 
opening portion 102. As has been described above, the 
notch portion 301a cut out in a semi-circular shape is 
formed at the lower edge portion of the locking piece 
301 . Also, stopping portions 301 c are formed on the out- 
side of the respective side-end portions 301 b of the lock- 
ing piece 301 . The stopping portions 301c engage with 
the Inner rim portion of the first opening portion 113 
when the locking piece 301 is inserted into the first open- 
ing portion 113 of the housing 100, and thereby have a 
function of preventing the retainer 300 from disengaging 
from the housing 100. 

[0090] Further, a slit-shaped through-hole 335 is 
formed in the top wall 310 between the protruding por- 
tion 330 and the locking piece 301 . A clearance between 
the protruding portion 330 and the locking piece 301 is 
less than the thickness of the annular protruding portion 
401 of the pipe 400, so that the annular protruding por- 
tion 401 will not be Inserted into the clearance. Hence, 
when the annular protruding portion 401 of the pipe 400 
is located on the opening portion 102 side and at a po- 
sition before going beyond the locking piece 301 (in a 
state where the pipe 400 is Inserted incompletely), the 
protruding portion 330 or the locking piece 301 inter- 
feres with the annular protruding portion 401, which 
makes it possible to prevent the retainer 300 from mov- 
ing to the insert position in a reliable manner. 
[0091] In connection with the through-hole 335, the 
housing 100 includes a protruding piece 135 that is ad- 
jacent to the notch 130 and extends upward from the 
top wall 108. When the retainer 300 is moved to the in- 
sert position, the protruding piece 1 35 protrudes through 



the through-hole 335 of the retainer 300, so that it can 
be confirmed visually from the outside or the protruding 
state can be confirmed through the touch by hand. Con- 
sequently, the operator can conf imri that the retainer 300 

5 has moved to the insert position and connection is com- 
pleted through visual inspection or through the touch by 
hand when the protruding piece 135 is at a position 
where visual inspection is difficult. 
[0092] In this embodiment, a flange portion 138 is 

10 formed between the second diameter-enlarging portion 
104 and the third diameter-enlarging portion 105 of the 
housing 1 00. Also, a flange portion 139 that expands in 
a direction perpendicular to the flange portion 138 is 
formed on the rim of the bottom wall of the housing 100. 

15 The flange portions 138 and 1 39 abut against one end 
surface and the bottom surface of the retainer 300, and 
thereby serve as the insertion guide of the retainer 300. 
[0093] Also, as shown In Fig. 1 9, the stopper 200 in- 
cludes engaging pieces 201 extending upward and 

20 downward and protruding pieces 202 extending to the 
right and left with respect to the annular portion 205, so 
that the annular protruding portion 401 of the pipe 400 
fits into the concave portions 208 of the engaging pieces 
201 at the top and the bottom. 

25 [0094] Although the shapes in detail are different, the 
structures of the other portions are substantially the 
same as those in the first embodiment. Figs. 22 and 23 
show a state where the retainer 300 is at the Initial po- 
sition with respect to the housing 1 00, and Figs. 24 and 

30 25 show a state where the retainer 300 is at the Insert 
position with respect to the housing 100. 
[0095] In the second embodiment, the protruding 
piece 135 Is provided to the housing 100. When con- 
nection is completed by fully Inserting the pipe 400 into 

35 the housing 1 00 and by inserting the retainer 300 so that 
the locking piece 301 of the retainer 300 engages with 
the annular protruding portion 401 , the protruding piece 
135 protrudes through the through-hole 335 in the re- 
tainer 300. Hence, as has been described above, the 

40 completion of connection can be confirmed through vis- 
ual inspection or through the touch by hand. 
[0096] Also, the stopping portions 301c are provided 
to the locking piece 301 of the retainer 300, so that dis- 
engagement Is prevented by bringing the stopping por- 

45 tions 301c into engagement with the inner rIm of the first 
opening portion 113 when the locking piece 301 is in- 
serted into the first opening portion 113 of the housing 
1 00. Hence, It Is possible to simplify the disengagement 
preventing structure of the retainer 300 and ensure the 

50 disengagement preventing function. 

[0097] A third embodiment of the invention will now 
be explained with reference to Figs. 26 and 27. 
[0098] The third embodiment is Identical with the sec- 
ond embodiment In the structures of the housing 100, 

55 the stopper 200, and the retainer 300, but is different in 
that a cap 500 is provided to restrict movement of the 
retainer 300 to the insert position when handled before 
the connector is used, for example, at the time of dellv- 
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ery. 

[0099] The cap 500 includes a small-diameter cylin- 
drical portion 501 as thick as the pipe 400, a medium- 
diameter cylindrical portion 502 as thick as the annular 
protruding portion 401 of the pipe 400, and a large-di- 
ameter cylindrical portion 503 of a thickness large 
enough to avoid being inserted into the opening portion 
102 of the housing 1 00. The tip end of the small-diam- 
eter cylindrical portion 501 forms a semi-spherical sur- 
face and is closed. 

[0100] When the product is delivered, the small-diam- 
eter cylindrical portion 501 of the cap 500 is inserted 
through the opening portion 102 of the housing 100. 
Then, the small-diameter cylindrical portion 501 is in- 
serted into the inner periphery of the first diameter-en- 
larging portion 101, the medium-diameter cylindrical 
portion 502 Is inserted into the inner periphery of the 
third diameter-enlarging portion 1 05, and the large-di- 
ameter cylindrical portion 503 abuts against the edge 
portion of the opening portion 1 02 of the housing 1 00 at 
a step portion of the enlarged diameter. Thus, when the 
operator tries to move the retainer 300 from the initial 
position to the Insert position, the stopper piece 301 or 
the protruding portion 330 of the retainer 300 abuts 
against the medium-diameter cylindrical portion 502, 
and thereby restricts insertion of the retainer 300. 
[0101] As a result, because the retainer 300 is pre- 
vented from moving to the insert position , when the con- 
nector is used, the operator only has to pull out the cap 
500, and instead, inserts the end portion of the pipe 400 
to be connected, which can accelerate a connection 
woric. Also, because entrance of dust into the housing 
100 can be prevented by the cap 500, it Is possible to 
prevent the occurrence of a problem that the sealing 
property of the seal rings 106 is deteriorated due to ad- 
hesion of dust or the like. 

[0102] A fourth embodiment of the invention will now 
be explained with reference to Figs. 28 through 38. Sub- 
stantially the same portions are labeled with the same 
reference numerals with respect to the first embodiment 
and the second embodiment, and an explanation there- 
of is omitted. 

[0103] Basically, the fourth embodiment is of the 
same structure as the second embodiment; however, a 
member to be inserted into the through-hole 335 of the 
retainer 300 is different. In other words, in this embodi- 
ment, as shown in Figs, 28, 33, and 34, a protruding 
piece 220 to be inserted into the through-hole 335 is pro- 
vided to the upper engaging piece 201 of the stopper 
200. 

[0104] Also, the first opening portion 113 of the hous- 
ing 100 is provided with a notch portion 113a into which 
the protruding piece 220 is inserted. A partition wall 1 40 
is defined between the first opening portion 1 1 3 and the 
notch portion 130 into which the protruding portion 330 
of the retainer 300 is inserted. When the stopper 200 is 
inserted into the housing 100, as shown in Fig. 34(a), 
the stopper 200 is inserted into the opening portion 1 02 



of the housing lOOwhIlethe retainer 300 is not attached. 
In this Instance, the protruding piece 220 ot the stopper 
200 is hooked by the partition wall 140. However, as 
shown in Fig. 34(b), bending the engaging piece 201 

5 and the protruding piece 220 allows the protruding piece 
220 to go under the partition wall 140 and move toward 
the first opening portion 113. Once the protruding piece 
220 is inserted into the first opening portion 113 in this 
manner, the protruding piece 220 is placed in the notch 

10 portion 1 1 3a with its own elastic restoring force. 

[01 05] Figs. 35 and 36 show a state where the retainer 
300 is at the initial position with respect to the housing 
1 00, and Figs. 37 and 38 show a state where the retainer 

300 is at the insert position with respect to the housing 
15 100. 

[0106] In this state, as with the embodiment shown in 
Figs. 1 through 15, the retainer 300 cannot be inserted 
because the step portions 316 of the retainer 300 en- 
gage with the end portions of the plate-shaped portions 
20 21 0 of the stopper 200. 

[0107] The pipe 400 is inserted in this state. However, 
because the protmding portion 330 or the stopper piece 

301 abuts against the annular protruding portion 401 un- 
til the annular protruding portion 401 of the pipe 400 

25 goes beyond the position of the stopper piece 301 , even 
when the operator tries to Insert the retainer 300, the 
retainer 300 cannot be inserted. In this state, the pro- 
truding piece 220 of the stopper 200 is positioned inside 
the retainer 300, and Is invisible from the outside. 

30 [0108] When the pipe 400 Is fully inserted into the 
housing 100, the annular protruding portion 401 of the 
pipe 400 fits in the concave portions 208 of the engaging 
pieces 201 of the stopper 200, whereupon the stopper 
200 starts to move to the inner side of the housing 1 00. 

35 In response, the protruding piece 220 moves just below 
the through-hole 335 of the retainer 300. Also, the plate- 
shaped portions 210 of the stopper 200 disengages 
from the step portions 316 of the retainer 300, while the 
annular protruding portion 401 of the pipe 400 sur- 

40 mounts the stopper piece 301 and moves to the inner 
portion, whereupon insertion of the retainer 300 is al- 
lowed. 

[0109] When the retainer 300 is inserted In this man- 
ner, the stopper piece 301 comes to the opening portion 

45 102 side of the annular protruding portion 401, arid 
thereby prevents the annular protruding portion 401 
from disengaging therefrom. At the same time, the pro- 
truding piece 220 of the stopper 200 protrudes on the 
outer periphery of the retainer 300 through the through- 

50 hole 335. Hence, the operator can confirm the comple- 
tion of connection by visually observing the protruding 
piece 220 from the outside. When the connector is In- 
serted in a narrow portion so that the protruding piece 
220 cannot be seen, the operator can confimn the com- 

55 pletion of connection by touching the top wall 31 0 of the 
retainer 300 to check whether the protruding piece 220 
is protruding through the touch by hand. 
[0110] Also, in this embodiment, by changing a color 
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of the retainer 300 from a color of the stopper 200, for 
example, by giving a dark color, such as black, to the 
retainer 300, and a bright color, such as white, to the 
stopper 200, It becomes easier to confimriwhether the 
protruding piece 220 Is protruding. 
[0111] A fifth embodiment of the invention will now be 
explained with reference to Figs. 39 and 40. Substan- 
tially the same portions are labeled with the same refer- 
ence numerals with respect to the respective embodi- 
ments above, and an explanation of thereof is omitted. 
[01 1 2] Basically, this embodiment is identical with the 
fourth embodiment except that a notch portion 141 is 
formed in the vicinity of the apex of the flange portion 
138 formed between the second diameter-enlarging 
portion 1 04 and the third diameter-enlarging portion 1 05 
of the housing 100. Also, a diameter-enlarging concave 
portion 340 is provided to the retainer 300 in a portion 
on the inner periphery of the edge portion that abuts 
against the flange portion 138 and opposes the notch 
portion 141 . 

[0113] In the event that the pipe 400 needs to be re- 
moved for the reason of repairing of the apparatus or 
the like in a state where the connection Is completed by 
moving the retainer 300 to the insert position and there- 
by providing the disengagement prevention to the an- 
nular protruding portion 401 of the pipe 400 with the 
stopper piece 301 , as shown in Fig. 40(b), the tip end of 
a tool 410, such as a slotted screwdriver, is inserted to 
the diameter-enlarging concave portion 340 of the re- 
tainer 300 through the notch portion 141 of the flange 
portion 138. 

[0114] By pushing the retainer 300 upward in this 
state through a method of rotating the tip end of the tool 
41 0, such as the slotted screwdriver, the stopper piece 
301 moves away from the outer periphery of the pipe 
400, whereupon the engagement between the stopper 
piece 301 and the annular protruding portion 401 is re- 
leased. The pipe 400 can be then pulled out from the 
housing 100. 

[0115] A sixth embodiment of the invention will now 
be explained with reference to Figs. 41 through 43. Sub- 
stantially the same portions are labeled with the same 
reference numerals with respect to the respective em- 
bodiments above, and an explanation thereof is omitted. 
[01 1 6] Basically, this embodiment is identical with the 
fourth embodiment and the fifth embodiment, but Is dif- 
ferent in that a covering member 600 is provided, which 
is assembled to the housing 1 00 with the retainer 300 
having moved to the Insert position, and thereby covers 
the respective sidewalls of the retainer 300. 
[0117] The covering member 600 includes a holder 

601 having a C-shaped cross section to be fitted to the 
outer periphery of the second diameter-enlarging por- 
tion 1 04 of the housing 1 00, and a box-type cover 602 
provided continuously with the holder 601. The cover 

602 is open at the top surface and the surface on the 
holder 601 side, and is provided with a U-shaped notch 
604, into which the pipe is inserted, in a wall portion 603 
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on the opposite side to the holder 601 . Also, two side- 
walls 605 are formed to cover the respective sidewails 
312 of the retainer 300. 

[0118] According to this embodiment, after connec- 
5 tion Is completed by Inserting the pipe 400 Into the hous- 
ing 100 and inserting the retainer 300, the covering 
member 600 is attached to the housing 1 00 by fitting the 
holder 601 to the outer periphery of the second diame- 
ter-enlarging portion 104. Then, the respective side- 
10 walls of the retainer 300 are covered with the covering 
member 600, which makes it impossible for anyone to 
hold the retainer 300 directly. For this reason, the retain- 
er 300 cannot be pulled upward, and for example, when 
the retainer 300 is used for piping connection for cooling 
15 water or fuel in a motorbike, it is possible to inhibit a third 
party from disconnecting the pipe by mischievously pull- 
ing the retainer 300 upward. 

[0119] Aseventh embodiment of the invention will 
nowbe explained with reference to Figs. 44 through 46. 
20 Substantially the same portions are labeled with the 
same reference numerals with respect to the respective 
embodiments above, and an explanation thereof is omit- 
ted. 

[0120] Basically, this embodiment is identical with the 
25 fourth embodiment and the fifth embodiment, but is dif- 
ferent in that covering walls 151 are fomied In almost 
parallel with the respective sidewalls 1 09 of the housing 
1 00 while securing clearances 1 50 large enough for the 
respective sidewalls 31 2 of the retainer 300 to be insert- 
30 ed. 

[0121] In other words, the covering walls 151 are pro- 
vided to protrude from the bottom wall of the housing 
1 00 on the both sides In the shape of a flange and then 
stand upright In almost parallel with the respective slde- 

35 walls 109. The clearances 150 are formed in spaces 
large enough for the respective sidewalls 312 of the re- 
tainer 300 to be inserted, so that the respective side- 
walls 312 of the retainer 300 are covered with the cov- 
ering walls 151 when the retainer 300 is inserted Into 

40 the housing 100. 

[0122] Hence, according to this embodiment, in a 
state where connection is completed by inserting the 
pipe 400 into the housing 1 00 and inserting the retainer 
300, the retainer 300 cannot be pulled upward, and 

45 therefore, as with the sixth embodiment, it is possible to 
inhibit a third party from disconnecting a pipe by mis- 
chievously pulling the retainer 300 upward. 
[0123] When there arises a need to remove the pipe 
400 by pulling the retainer 300 upward, as has been de- 

50 scribed above, the retainer 300 can be pulled upward 
by inserting a tool, such as a slotted screwdriver, 
through the notch portion 141 of the flange portion 138 
of the housing 1 00. 

[0124] Also, as another means for preventing a mis- 
55 chievous conduct by a third party as described above, 
the respective sidewalls 31 2 of the retainer 300 may be 
formed into a shape that cannot be readily held by hand, 
so that the retainer 300 can be pulled upward only 
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through the use of a tool. For example, both the side- 
walls 31 2 may be flat planes, or of a tapered shape with 
the width being narrowed toward the top wall 31 0. 
[01 25] As has been described, according to the inven- 
tion, it is possible to know the completion of coupling 
through the use of the connector by merely confinming 
whether the insertion of the retainer fs completed 
through visual inspection from the outside, which malce 
a check-up in a piping work markedly easy. Also, even 
when the coupling through the use of the connector is 
released and the connector is used again, it is still pos- 
sible to confirm whether coupling is completed in a reli- 
able manner by inserting the retainer. 



Claims 

1. A connector with check function for connecting 
pipes for fluid, one of the pipes having an annular 
protruding portion on an outer periphery thereof at 
an end portion, the connector comprising: 

an approximately cylindrical housing coupled to 
the other of the pipes, the housing Into which 
the one of the pipes Is inserted; 
a stopper disposed in an interior of the housing, 
the stopper held at an initial position of the stop- 
per adjacent to an opening portion of the hous- 
ing, the stopper moving to a push-in position 
away from the opening portion of the housing 
when the one of the pipes is fully inserted; and 
a retainer attached to the housing to be Insert- 
able and movable between an Initial position of 
the retainer and an insert position, wherein: 

the retainer and the stopper each has a re- 
stricting portion, the restricting portions re- 
stricting the retainer depending on a posi- 
tion of the stopper so that: 

the retainer is allowed to be inserted 
into the housing when the stopper is at 
the push-in position; and 
the retainer is not allowed to be insert- 
ed into the housing when the stopper 
is at a position other than the push-in 
position; and 

the retainer is configured to engage with 
the housing at the insert position. 

2. The connector with check function according to 
claim 1 , wherein: 



the locking piece engages with the annular pro- 
truding portion of the one of the pipes. 

3. The connector with check function according to 
^ claim 1 , wherein: 

the stopper includes an engaging piece, which 
elastically engages with the annular protruding 
portion of the one of the pipes; 
when the one of the pipes is inserted, the en- 
gaging piece abuts against and engages with 
the annular protruding portion with elastically 
opening up; and 

when the one of the pipes is pulled out, the en- 
gaging piece engages with the annular protrud- 
ing portion to retum the stopper to the initial po- 
sition. 

4. The connector with check function according to 
claim 3, wherein: 

the locking piece of the retainer is open at a tip 
end In an inserting direction; 
the locking piece includes a notch having an ap- 
proximately semi-circular shape, the notch ca- 
pable of receiving the one of the pipes; and 
the engaging piece of the stopper is positioned 
at an opening portion of the tip end of the lock- 
ing piece. 

5. The connector with check function according to. 
claim 1, wherein: 

the stopper has a pair of protruding pieces op- 
positely extending in a direction perpendicular 
to an inserting direction of the retainer; 
the protruding pieces protrude through side 
opening portions formed on sidewalls of the 
housing; 

the retainer is assembled to the housing so that 
sidewalls of the retainer cover the sidewalls of 
the housing; and 

the sidewalls of the retainer includes insertion 
restricting portions, which engage with protrud- 
ing portions of the protruding pieces when the 
stopper is located at the Initial position of the 
stopper. 

6. The connector with check function according to 
claim 1, wherein: 

the retainer includes a pillar-shaped protrusion 
on an Inner periphery of a top wall thereof, the 
pillar-shaped protrusion extending in parallel to 
the locking piece through a second upper open- 
ing portion of the housing and disposed at a po- 
sition shifted toward the opening portion of the 
housing with respect to the locking piece; 



the retainer has a locking piece inserted into an ss 
upper opening portion, which is formed in a top 
wall of the housing, in a direction at right angles 
to an axial direction of the housing; and 
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a lower end of the pillar-shaped protrusion 
abuts against the outer periphery of the one of 
the pipes when the one of the pipes is fully in- 
serted and the locking piece of the retainer Is 
fully inserted; and 

the lower end of the pillar-shaped protrusion 
abuts against the annular protruding portion of 
one of the pipes, when the one of the pipes is 
inserted halfway and not fully inserted. 

The connector with checl< function according to 
claim 6, wherein a clearance between the pillar- 
shaped protrusion and the locking piece is less than 
a thickness of the annular protruding portion of the 
one of the pipes. 

The connector with check function according to 
ciainn 1, wherein: 

the retainer includes a through-hole In a top 
wall thereof; and 

a protruding piece isfomned on one of the hous- 
ing and the stopper, and protrudes through the 
through-hole when the retainer is nnoved to the 
insert position. 

The connector with check function according to 
claim 1, wherein: 

the housing includes a notch in atop wall there- 
of at an edge on a side of the opening portion 
through which the one of the pipes is inserted; 
and 

the retainer Includes, on an Inner periphery of 
a top wall thereof, a protruding portion, which 
is inserted into the notch portion and extends 
inside the housing, and abuts against the an- 
nular protruding portion of the one of the pipes 
to restrict insertion of the retainer when the one 
of the pipes is not fully inserted. 
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position. 

12. The connector with check function according to 
claim 1 , wherein: 

a covering wall is formed in approximately par- 
allel to sidewalls of the housing; 
clearance targe enough for sidewalls of the re- 
tainer to be inserted is formed between the side 
wails of the housing and the cover wall; and 
when the retainer is moved to the insert posi- 
tion, the sidewalls of the retainer are covered 
with the covering wall. 

13. The connector with check function according to 
claim 1 , further comprising: 

a covering member, which Is assembled to the 
housing with the retainer having moved to the 
insert position, to cover sidewalls of the retain- 
er. 

14. The connector with check function according to 
claim 1 , wherein: 

the housing includes a flange portion against 
which an edge of the retainer in a direction mov- 
ing away from the. opening portion of the hous- 
ing abuts; 

the flange portion includes a notch portion on a 
top wall of the housing; and 
a toot is insertable into a space between the 
housing and the retainer through the notch por- 
tion with the retainer having moved to the Insert 
position. 



10. The connector with check function according to 
claim 2, wherein: 

the locking piece of the retainer includes a stop- 45 
ping portion, which engages with an inner edge 
portion of the upper opening portion after the 
locking piece is inserted into the upper opening 
portion fomried in the top wall of the housing, to 
prevent the locking piece from disengaging so 
therefrom. 



11. The connector with check function according to 
claim 1 , further comprising: 

a cap inserted into the housing while the retain- 
er is located at the initial position of the retainer, 
to restrict movement of the retainer to the insert 
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